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ABSTRACT. The aim of this study was to evaluate nutritional value, fermentation losses, and aerobic 
stability of elephant grass silage (Pennisetum purpureum Schum.) treated with exogenous fibrolytic 
enzymes. The experiment was conducted in a completely randomized design with four replicates 
(experimental silos) and five levels of fibrolytic enzymes (0, 1.5, 3.0, 4.5 and 6.0%). For this, the elephant 
grass was ensiled at 70 days of age in plastic buckets with 20L capacity. Silos were opened 60 days after 
sealing. Analyses were made for chemical composition, in vitro dry matter digestibility (IVDMD), effluent 
losses (EL), gas losses (GL) and dry matter recovery (DMR), as well as the aerobic stability of the silage. 
Data were analyzed with PROC REG of SAS® University, at 5% probability. There was an increase in 
IVDMD content (p < 0.0001) and reduction in NDF and ADF contents (p < 0.0001) according to enzyme 
levels. These results were related to the increase in the degradation of fiber fractions. There were higher 
EL (p = 0.0062) as a function of enzyme levels and aerobic deterioration after silo opening, at all levels 
tested. Thus, it can be concluded that the exogenous fibrolytic enzymes change the chemical composition 
of elephant grass silage, and increase its digestibility and nutritional value. Moreover, when used alone as 
an additive, fibrolytic enzymes are not able to recover all dry matter of this silage (with effluent and gas 
losses), and are not able to maintain aerobic stability in the first hours after opening the silos. 
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Introduction 
The uneven distribution of rainfall in Brazil causes many rural producers to adopt food conservation 
practices, so that they can maintain the performance of their herds during periods of low forage production, 
usually in the dry season (Rassini, 2004). In this sense, silage is one of the alternatives for the conservation of 
forage through anaerobic fermentation (Veriato, Tolentino, Alves, Jayme, & Moura, 2018). 
Among the potential crops for ensiling, corn (Zea mays L.) and sorghum (Sorghum bicolor L.) have high 
contents of dry matter and soluble carbohydrates, as well as high digestibility and nutritional value in general 
(Stella, Peripolli, Prates, & Barcellos, 2016). However, in recent years, there has been growing interest in the 
use of forage grasses for silage production. The ensiling of these grasses has some advantages: high forage 
production, better use of the cultivated areas of the property, with a reduction in the areas destined to crops; 
in addition to lower forage losses in the dry period of the year (Bonfá et al., 2015). 
In the case of tropical grasses that can be ensiled, elephant grass (Pennisetum purpureum Schum.) is the 
most used for this purpose, as it presents high dry matter production, vigor, persistence and quality as 
forage. In addition, it is quite suitable for silage production due to the high levels of soluble carbohydrates, 
when compared to other grasses (Pereira, Ledo, & Machado, 2017). 
However, compared to traditional silage crops such as corn and sorghum, elephant grass has lower dry 
matter content. On the other hand, when harvested late or managed inappropriately, it has high content of 
NDF, especially lignin, a plant component that has very reduced digestibility. For these reasons, it is 
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necessary to use additives that modulate anaerobic fermentation and increase the nutritional value of 
elephant grass silage (Furtado, Carneiro, Coutinho, Cândido, & Silva, 2019). 
In this scenario, the use of exogenous fibrolytic enzymes has gained prominence in Brazilian 
scientific research. Exogenous fibrolytic enzymes are biotechnological products, mostly composed of a 
mixture of cellulases and hemicellulases that can complement the digestion of cellulose and 
hemicellulose of endogenous enzymes. Therefore, the inclusion of this type of additive can increase dry 
matter digestibility and reduce NDF levels. Consequently, its use can also improve the fermentation 
kinetics of lactic acid-producing bacteria, in addition to reducing fermentation losses and aerobic 
deterioration of silages (Muck et al., 2018). 
However, the application method and the levels of inclusion of this additive can be decisive for the 
action of the enzymes and, consequently, for the increase in the silage quality (Santos et al., 2010). In 
addition, there are few results in the literature on the exclusive use of these enzymes, without their 
combined use with microbiological, moisture-absorbing or nutritional additives. Based on the above, the 
goal of the study was to evaluate the nutritional value, fermentation losses and aerobic stability of elephant 
grass silage treated with levels of exogenous fibrolytic enzymes. 
Material and methods 
The experiment was conducted at the Laboratory of the Center for the Study and Research in Animal 
Production, State University of Bahia, Campus - IX, Barreiras, State of Bahia, 12º09’10” S and 44º59’24” 
W, from January to May 2017. The experimental design was completely randomized, with 5 treatments 
and 4 repetitions. Elephant grass (Pennisetum purpureum Schum. Cv. Roxo Botucatu) was harvested at 70 
regrowth days (Table 1), with the cut made 10 cm from the ground, in a grass field already established on 
campus since 2012. 
Table 1. Dry matter (DM), neutral detergent fiber (NDF), acid detergent fiber (ADF), hemicellulose and crude protein (CP) of elephant 
grass (Pennisetum purpureum Schum.) before ensiling. 
DM (g kg-1) 272.0 
NDF1 (g kg-1) 728.0 
ADF1 (g kg-1) 448.0 
Hemicellulose 301.0 
CP1 (g kg-1) 22.1 
1Results on a dry matter basis. 
The material was ground to 2.5 cm particles, homogenized and subsequently, the exogenous fibrolytic 
enzymes were applied at the levels of 0, 1.5, 3.0, 4.5 and 6.0% dry matter kilogram (DM) elephant grass, with 
the aid of a manual sprayer. The set of enzymes was composed of the products Novozymes Celluclast® 
(cellulase) and Novozymes Viscozyme® (xylanase), at a proportion of 75 and 25%, respectively. The products 
were diluted in water and the solution (water + enzymes) was applied at the proportion of 100 mL kg-1 DM 
elephant grass. 
The material was ensiled in plastic buckets with a capacity of 20L, the experimental silos. The silos lids 
were equipped with Bunsen valves to allow the escape of gases from fermentation and to enable the 
quantification of DM losses from the fermentation process. Before ensiling, the experimental silos were 
previously filled with dry sand at the bottom (4 kg). The forage was separated from the sand by a layer of 
non-woven fabric. In this sense, the sets composed of silos, lids, dry sand and non-woven fabric were 
weighed before ensiling. Then, the silos were filled and sealed, with a density of 520 kg m-3 natural matter. 
Gases and effluent losses were determined, in addition to dry matter recovery, quantified by weight 
difference according to the equations described by Jobim, Nussio, Reis and Schimidt (2007). 
Effluent losses were calculated based on the difference in weight of the sand placed at the bottom of the 
silo when closing and opening the silos, as follows: 
PE(kg. t−1) =
(PVf × Ts) × (PVi × Ts)
MFi
× 100 
where: PE = effluent losses; PVf = weight of the empty silo + weight of the sand at the opening (kg); Ts = tare 
of the silo; PVi = weight of the empty silo + weight of the sand at closing (kg); and MFi = forage weight at 
closing (kg). 
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where: PG = gas losses; PsChf = weight of the filled silo at closing (kg); PsCha = weight of the filled silo at 
the opening (kg); MVFE = ensiled forage green matter (kg); and MSFE = ensiled forage dry matter (%). The 





where: RMS = dry matter recovery rate; MFf = forage mass at the opening (kg); MSf = forage dry matter 
content at the opening; MFi = forage mass at closing (kg) and MSi = forage dry matter content at closing. 
The elephant grass remained ensiled for 60 days; after opening, the material was homogenized and 
separated into two subsamples of each repetition for analysis of pH and aerobic stability, according to 
Andrade et al. (2012). The silage temperature was measured at 1, 6, 9, 12, 36, 48, 72, 96 and 120 hours after 
opening. The ambient temperatures for each reading time were: 1h = 25.4ºC; 6h = 24.8ºC; 9h = 24.9 ºC; 12h 
= 25ºC; 36h = 25ºC; 48h = 25.1°C; 72h = 24.6°C; 96h = 24.9°C; and 120h = 25°C. 
In addition, another aliquot (2 kg) of each repetition was dried in a forced air oven, at 60ºC for 72 hours, 
and subsequently ground in a Wiley mill with a 1 mm sieve. The samples were analyzed for the contents of 
dry matter (DM), mineral matter (MM), crude protein (CP), neutral detergent fiber (NDF), acid detergent 
fiber (ADF) and hemicellulose, according to Detmann et al. (2012). The in vitro dry matter digestibility 
(IVDMD) was performed according to Tilley and Terry (1963). 
Data were tested by analysis of variance and compared by regression analysis with PROC REG of SAS®, 
University version (Statistical Analysis System [SAS], 2015), at 5% probability. Graphics were constructed 
with PROC SGPLOT and SAS®, University version (SAS, 2015). 
Results and discussion 
In Table 2, the results indicated an effect of the levels of fibrolytic enzyme on effluent losses (p = 0.0062), 
gas losses (p = 0.0113) and dry matter recovery (p < 0.0001). The levels of fibrolytic enzymes increased 
linearly effluent losses, as already highlighted above. These results are similar to those of Nolan, Doyle and 
O’Kiely (2018), who observed an increase in effluent production in silages of annual ryegrass (Lolium 
multiflorium L.) treated with fibrolytic enzymes (163 and 320 g kg-1 for control and fibrolytic enzyme, 
respectively). The authors reported that fibrolytic enzymes were not able to promote total recovery of dry 
matter, also observed in the present study and which corroborates Andrade et al. (2012), who suggest that 
tropical grass silages without absorbent additives are subjected to significant effluent losses. 
Table 2. Effluent losses (PE), gas losses (PG), dry matter recovery (RMS) and pH in silages of elephant grass (Pennisetum purpureum 
Schum.) treated with levels of fibrolytic enzymes. 
Variables 
Levels of fibrolytic enzymes 
CV (%)3 Regression equation R2 
0 1.5 3 4.5 6 
PE (Kg t-1)1 5.5 6.0 6.7 7.6 8.8 25.1 Ŷ = 5.251 + 0.554x 0.35 
PG (g kg-1)2 1.0 0.8 0.7 0.7 0.9 18.3 Ŷ = 1.008 – 0.191x + 0.028x2 0.41 
RMS (g kg-1)2 738.7 825.9 877.2 892.5 872.0 1.9 Ŷ = 738.676 + 70.093x – 7.978x2 0.93 
pH 4.1 4.0 3.9 3.9 4.0 1.9 Ŷ = 4.052 – 0.079x + 0.011x2 0.33 
1Based on natural matter. 2Based on dry matter. 3 Coefficient of variation. 3NS = Non-significant at 5% probability according to PROC REG of SAS® 
University version. R2 = Coefficient of determination. 
The greatest gas losses occurred in the control treatment, while the lowest was found in the levels of 3.0 
and 4.5% fibrolytic enzymes (Table 2). This is probably because in the control treatment there were more 
favorable conditions for gas-producing bacteria, such as enterobacteria and the genus Clostridium (Furtado, 
Carneiro, Coutinho, Cândido & Silva, 2019). However, these results differ from those reported by Del Valle 
et al. (2018), who observed no significant effect of fibrolytic enzymes on gas losses in silages of sugarcane 
(Saccharum officinarum L. RB02-5799). 
The dry matter recovery was lower in the control treatment and higher for the level of 4.5% fibrolytic 
enzymes. These results corroborate Desta et al. (2016), who reported lower dry matter losses for Napier 
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grass silage treated with fibrolytic enzymes than the control treatment (62.8 versus 40.5 g kg-1). The authors 
associated these results with the inhibition of secondary fermentation microorganisms (clostridia and 
enterobacteria) that metabolized silage nutrients, which may also have occurred in the present study. In 
addition, the recovery of dry matter was reduced from the level 4.5 to 6.0% (Table 2), probably due to the 
losses by gases and effluents, which were considerable. 
The pH was lower for the control and higher for levels 3 and 4.5%. These results are in line with those 
obtained by Dehgani et al. (2012), who observed a lower pH value for corn residue silage treated with 
xylanase, when compared to the control treatment (4.0 to 3.7). Desta et al. (2016) also reported a drop in pH, 
from 5.1 to 4.3 when applied fibrolytic enzymes to Napier elephant grass silages. These results may indicate 
that fibrolytic enzymes provided better conditions for homo- and heterofermentative bacteria to produce 
lactate and rapidly reduce the pH, an important event to prevent loss of nutrients and growth of undesirable 
microorganisms (Ellis et al., 2016). However, it is worth pointing out that all the pH values observed 
indicated good fermentation. According to Bernardes and Chizzoti (2012), values between 3.8 and 4.2 are 
considered adequate for good fermentation kinetics. 
From the results in Table 3, it is observed the effect of the levels of fibrolytic enzymes on DM (p < 
0.0001), MM (p < 0.0001), NDF (p < 0.0001), ADF (p < 0.0001) and IVDMD (p < 0.0001). 
Table 3. Dry matter (DM), mineral matter (MM), crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF) and 
hemicellulose (HC) in silages of elephant grass (Pennisetum purpureum Schum.) treated with levels of fibrolytic enzymes. 
Variables 
(g kg-1) 
Levels of fibrolytic enzymes (%) 
CV (%)2 Regression equation R2 
0 1.5 3 4.5 6 
DM 280.2 305.1 318.8 321.2 312.6 2.0 Ŷ = 280.186 + 20.352x – 2.492x2 0.87 
MM 78.1 81.8 85.6 89.3 93.0 2.8 Ŷ = 78.150 + 2.483x 0.84 
NDF1 812.8 776.3 749.1 731.2 722.7 2.7 Ŷ = 812.821 - 27.445x 0.75 
ADF1 532.4 487.8 460.4 449.9 456.6 4.4 Ŷ = 532.421 – 35.395x + 3.793x2 0.71 
HC1 288.1 284.5 281.0 277.4 273.4 7.7 NS3 0.06 
CP1 27.5 25.0 23.0 20.8 18.9 7.8 NS3 0.05 
IVDMD 586.6 597.9 609.2 620.5 631.8 0.8 Ŷ = 586.650 + 7.533x 0.91 
1Results expressed on a dry matter basis. 2Coefficient of variation. 3NS = Non-significant at 5% probability according to PROC REG of SAS® 
University version. R2 = Coefficient of determination.  
The dry matter (DM) contents increased in a quadratic manner, where the level of 4.1% fibrolytic 
enzymes resulted in the highest observed value, reaching 321.3 g kg-1 DM. In terms of mineral matter (MM), 
a positive linear effect was observed, with an increase of 2.5 percentage units for each 1% inoculated 
enzymes. According to Ferrari Júnior and Lavezzo (2001), the action of fibrolytic enzymes disrupts the plant 
cell wall and release the cell content, which can reduce the moisture content of the silage and, 
consequently, increase the levels of DM and MM (Table 3). This fact occurred in the present study, since 
there was a positive linear effect (p = 0.0062) of the enzyme levels on the losses by effluents (Table 1). 
However, it is worth noting that all treatments resulted in DM levels suitable for good quality silage, 
according to recommendations by Bernardes and Chizzoti (2012). 
Khota et al. (2016) verified no increase in the DM content of the ensiled Napier grass, with increasing 
levels of cellulase (from 0.01% to 0.1% ensiled mass). Nevertheless, it is worth pointing out that the grass 
remained ensiled for only 30 days, half the period used in the present study. 
Contents of NDF and IVDMD (Table 3) had a linear effect, with the NDF linearly reduced by 27.4 percentage 
units and the IVDMD increased by 7.5 percentage units as the levels of fibrolytic enzymes increased by 1%. For 
the levels of ADF, a quadratic effect was found, where the level of 4.5% fibrolytic enzymes resulted in the lowest 
value observed, reaching 449.9 g.kg-1 DM. These results are in line with Antonio et al. (2018), who observed 
increased in situ NDF degradation of Mombasa grass silage (Panicum maximum Jacq. Cv. Mombaça) treated with 
a blend of fibrolytic enzymes (xylanase, cellulase and glucanase). These results are in line with Antonio et al. 
(2018), who observed an increase in in situ NDF degradation of the Mombasa grass silage (Panicum maximum 
Jacq. Cv. Mombaça) treated with a blend of fibrolytic enzymes (xylanase, cellulase and glucanase), when 
compared to untreated silage (540 against 509 g kg-1). The same response pattern was registered for in situ 
degradation of ADF and DM. The authors highlighted the relative ease with which enzymes degrade fiber 
fractions, such as cellulose and hemicellulose. However, it is worth noting that xylanases used alone increase 
the digestibility of hemicellulose, while the combined use of exogenous fibrolytic enzymes (xylanases and 
cellulases) can reduce both NDF and ADF levels (Soltan et al., 2013), similar results were found in this study. 
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There was no significant effect on CP content, which on average were lower than the critical level of the 
basal ruminant diet (Silva et al., 2019). Importantly, these results reflect the CP levels of elephant grass 
before ensiling (Table 1). 
Regarding the aerobic stability, there was an effect of time (hours) on the temperature of the silage (p < 
0.0001) for all levels of fibrolytic enzyme tested (Figure 1). For levels 3.0, 4.5 and 6.0% fibrolytic enzymes, during 
the first 36 hours, temperatures were considerably above the respective ambient temperatures, characterizing 
aerobic deterioration of the silage. In addition, the lowest temperature observed when opening the silo was that 
of the control treatment (27.6°C) and the highest was found for 6.0% fibrolytic enzymes (30.0°C). 
On the other hand, in the 48-hour reading, for most treatments, the temperatures were close to those 
established as ambient temperature. The only exception was for the level 6.0% fibrolytic enzymes, whose 
temperature recorded at that time was 26.7°C, a value close to an aerobic deterioration condition. 
According to Muck et al. (2018), although fibrolytic enzymes are able to considerably increase the silage 
digestibility, the excessive release of soluble carbohydrates can reduce aerobic stability. Thus, soluble 
sugars can be quickly used by undesirable microorganisms, such as fungi and yeasts after opening the silos. 
Furthermore, tropical grass silages are characterized by high moisture and are therefore subjected to 
deterioration by aerobic bacteria (Bernardes, Reis, & Moreira, 2005). These factors may have contributed 
significantly to the results found, which differ from those reported by Andrade et al. (2012), where the break 
of aerobic stability of elephant grass silage occurred only after the first 48 hours of observation. In this 
sense, the authors justified that the moisture-absorbing additives (soy hulls and cornmeal) were able to 
maintain aerobic stability, a fact that did not occur in the present study. 
 
Figure 1. Aerobic stability of silages of elephant grass (Pennisetum purpureum Schum. Cv. Roxo Botucatu) treated with levels of 
fibrolytic enzymes. Elephant grass without exogenous enzymes (a); elephant grass with 1.5; 3.0; 4.5; 6.0% exogenous fibrolytic 
enzymes (b; c; d; e, respectively). Y = Temperature (°C); x = Hours. R2 = coefficient of determination. 
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Conclusion 
For the conditions of the present study, it is inferred that exogenous fibrolytic enzymes: change the chemical 
composition of elephant grass silage, as well as increase its digestibility and nutritional value; when used alone 
as an additive, they are not able to recover all dry matter from elephant grass silage (with losses by gases and 
effluents), and neither are able to maintain aerobic stability in the first hours after opening the silos. 
Acknowledgements 
We are grateful to the State University of Bahia (Campus IX, Barreiras, Bahia, Brazil) for their support 
throughout the research. 
References 
Andrade, A. P., Quadros, D. G., Bezerra, A. R. G., Almeida, J. A. R, Silva, P. H. S., & Araújo, J. A. M (2012). 
Aspectos qualitativos da silagem de capim-elefante com fubá de milho e casca de soja. Semina: Ciências 
Agrárias, 33. doi: 10.5433/1679-0359.2012v33n3p1209 
Antonio, G., Filla, M. G., Del Valle, T. A., Campana, M., & Morais, J. P. G. (2018). Efeitos de enzimas 
fibrolíticas sobre a degradação in situ da matéria seca e da fibra de forrageiras. Agrarian, 11(42), 363-370. 
doi: 10.30612/agrarian.v11i42.7488 
Bernardes, T. F., & Chizzotti, F. H. M. (2012). Technological innovations in silage production and utilization. 
Revista Brasileira de Saúde e Produção Animal, 13(3), 629-641. doi: 10.1590/S1519-99402012000300004 
Bernardes, T. F., Reis, R. A., & Moreira, A. L. (2005). Fermentative and microbiological profile of marandu-grass 
ensiled with citrus pulp pellets. Scientia Agricola, 62(3), 214-220. doi: 10.1590/S0103-90162005000300003 
Bonfá, C. S., Castro, G. H. F., Villela, S. D. J., Santos, R. A., Evangelista, A. R., Jayme, C. G., ... & Barbosa, J. A. 
S. (2015). Silagem de capim-elefante adicionada de casca de maracujá. Arquivo Brasileiro de Medicina 
Veterinária e Zootecnia, 67(3), 801-808. doi: dx.doi.org/10.1590/1678-4162-7982 
Dehghani, M. R., Weisbjerg, M. R., Hvelplund, T., & Kristensen, N. B. (2012). Effect of enzyme addition to 
forage at ensiling on silage chemical composition and NDF degradation characteristics. Livestock 
Sscience, 150(1-3), 51-58. doi: 10.1016/j.livsci.2012.07.031 
Del Valle, T. A., Antonio, G., Zenatti, T. F., Campana, M., Zilio, E. M. C., Ghizzi, L. G., ... & Morais, J. P. G. 
(2019). Effects of xylanase on the fermentation profile and chemical composition of sugarcane silage. 
The Journal of Agricultural Science, 156(9), 1123–1129 1-7. doi: 10.1017/ S0021859618001090 
Desta, S. T., Yuan, X., Li, J., & Shao, T. (2016). Ensiling characteristics, structural and nonstructural 
carbohydrate composition and enzymatic digestibility of Napier grass ensiled with additives. Bioresource 
Technology, 221, 447-454. doi: 10.1016/j.biortech.2016.09.068 
De Nys, E., Engle, N. L., & Magalhães, A. R. (2016). Secas no Brasil: política e gestão proativas. Brasília, DF: 
Centro de Gestão e Estudos Estratégicos-CGEE. 
Detmann, E., Souza, M. D., Valadares Filho, S. D. C., Queiroz, A. D., Berchielli, T. T., Saliba, E. D. O., ... & 
Azevedo, J. A. G. (2012). Métodos para análise de alimentos. Visconde do Rio Branco, MG: Suprema. 
Ellis, J. L., Hindrichsen, I. K., Klop, G., Kinley, R. D., Milora, N., Bannink, A., & Dijkstra, J. (2016). Effects of 
lactic acid bacteria silage inoculation on methane emission and productivity of Holstein Friesian dairy 
cattle. Journal of Dairy Science, 99(9), 7159-7174. doi: 10.3168/jds.2015-10754  
Ferrari Júnior, E., & Lavezzo, W. (2001). Qualidade da silagem de capim-elefante (Pennisetum purpureum 
Schum.) emurchecido ou acrescido de farelo de mandioca. Revista Brasileira de Zootecnia, 30(5), 1424-
1431. doi: 10.1590/S1516-35982001000600006 
Furtado, R. N., Carneiro, M. S. D. S., Coutinho, D. N., Cândido, M. J. D., & Silva, E. B. D. (2019). Fermentative 
losses and chemical composition of elephant grass silage added with castor bean hull. Revista Ciência 
Agronômica, 50(1), 140-147. doi: 10.5935/1806-6690.20190017 
Jobim, C. C., Nussio, L. G., Reis, R. A., & Schmidt, P. (2007). Avanços metodológicos na avaliação da qualidade da 
forragem conservada. Revista Brasileira de Zootecnia, 36, 101-119. doi: 10.1590/S1516-35982007001000013 
Khota, W., Pholsen, S., Higgs, D., & Cai, Y. (2016). Natural lactic acid bacteria population of tropical grasses 
and their fermentation factor analysis of silage prepared with cellulase and inoculant. Journal of Dairy 
Science, 99(12), 9768-9781. doi: 10.3168/jds.2016-11180 
Elephant grass silage added with fibrolytic enzymes Page 7 of 7 
Acta Scientiarum. Animal Sciences, v. 42, e48272, 2020 
Muck, R. E., Nadeau, E. M. G., McAllister, T. A., Contreras-Govea, F. E., Santos, M. C., & Kung, L. (2018). 
Silage review: Recent advances and future uses of silage additives. Journal of Dairy Science, 101(5), 3980-
4000. doi: 10.3168/jds.2017-13839 
Nolan, P., Doyle, E., & O'Kiley, P. (2018). Annual production of grass silage for biogas: effects of fibrolytic 
enzyme additives on ensilage efficiency and specific methane yields. Agricultural Engineering 
International: CIGR Journal, 20(2), 98-115. doi: 10.3390/s18093133 
Pereira, A. V., Lédo, F. J. D. S., & Machado, J. C. (2017). BRS Kurumi and BRS Capiaçu-New elephant grass 
cultivars for grazing and cut-and-carry system. Crop Breeding and Applied Biotechnology, 17(1), 59-62. 
doi: 10.1590/1984-70332017v17n1c9 
Rassini, J. B. (2004). Período de estacionalidade de produção de pastagens irrigadas. Pesquisa Agropecuária 
Brasileira, 39(8), 821-825. doi: 10.1590/S0100-204X2004000800014 
Santos, M. V. F., Gómez, A., Perea, J., García, A., Guim, A., & Pérez, M. (2010). Fatores que afetam o valor 
nutritivo da silagens de forrageiras tropicais. Archivos de Zootecnia, 59, 25-43. doi: 10.21071/az.v59iR 
Statistical Analysis System [SAS]. (2015). SAS/STAT User’s guide, Version 9.4. Cary, NC: SAS Institute Inc. 
Silva, P. H. F., Carvalho, C. A. B., Malafaia, P., Garcia, F. Z., Barbero, R. P., & Ferreira, R. L. (2019). 
Morphological and structural characteristics of Urochloa decumbens Stapf. deferred pasture grazed by 
heifers under two periods of protein-energy supplementation. Acta Scientiarum. Animal Sciences, 41, 1-9. 
doi: 10.4025/actascianimsci.v41i1.44425 
Soltan, Y. A., Abdalla, A. L., Silva, L. R. F., Natel, A. S., Morsy, A. S., & Louvandini, H. (2013). Response of 
different tropical pasture grass species to treatments with fibrolytic enzymes in terms of in vitro ruminal 
nutrient degradation and methanogenesis. Animal Nutrition and Feed Technology, 13(3), 551-568. 
Stella, L. A., Peripolli, V., Prates, E. R., & Barcellos, J. (2016). Chemical composition of corn and sorghum 
silage with inclusion of whole-plant soybeans. Boletim de Indústria Animal, 73(1). doi: 
10.17523/bia.v73n1p73 
Tilley, J. M. A., & Terry, R. A. (1963). A two‐stage technique for the in vitro digestion of forage crops. Grass 
and Forage Science, 18(2), 104-111. 
Veriato, F. T., Pires, D. A. D. A., Tolentino, D. C., Alves, D. D., Jayme, D. G., & Moura, M. M. A. (2018). 
Fermentation characteristics and nutritive values of sorghum silages. Acta Scientiarum. Animal Sciences, 
40, e34458. doi: 10.4025/actascianimsci.v40i1.34458  
ERRATUM 
In the article “Nutritional value, fermentation losses and aerobic stability of elephant grass (Pennisetum purpureum Schum.) 
silage treated with exogenous fibrolytic enzymes”, with DOI number:10.4025/actascianimsci.v42i1.48272, published in the jornal 
Revista Acta Scientiarum Animal Sciences, vol. 42, e48272, on the first page (authorship and affiliation):  The corresponding author 
suppressed one of the co-authors in the publication of the article and now requests the republishing of the article mentioned above 
with the inclusion of co-author Danilo Gusmão de Quadros and his affiliation.  
Where was it read 
Maikon Figueredo Lemos1* , Alexandro Pereira Andrade2, Pedro Henrique Ferreira da Silva1, Camila Oliveira Santos3, Caio Felipe 
Barros Souza4, Marcos Antônio Vanderlei Silva5, Aurielle Silva Medeiros1 and Pedro Mouzinho de Oliveira Neto1 
1Departamento de Zootecnia, Universidade Federal Rural de Pernambuco, Rua Dom Manoel de Medeiros, s/n, 52171-900, Dois Irmãos, 
Recife, Pernambuco, Brazil. 2Faculdade Regional da Bahia, Vila Nova, Barreiras, Bahia, Brazil. 3Universidade Federal de Viçosa, Viçosa, 
Minas Gerais, Brazil. 4Universidade de Brasília, Brasília, Distrito Federal, Brazil. 5Universidade do Estado da Bahia, Barreiras, Bahia, 
Brazil. *Author for correspondence. E-mail: maikonlemos@outlook.com  
Please, read up the correct form 
Maikon Figueredo Lemos1* , Alexandro Pereira Andrade2, Danilo Gusmão de Quadros5,6, Pedro Henrique Ferreira da Silva1, Camila Oliveira 
Santos3, Caio Felipe Barros Souza4, Marcos Antônio Vanderlei Silva5, Aurielle Silva Medeiros1 and Pedro Mouzinho de Oliveira Neto1 
1Departamento de Zootecnia, Universidade Federal Rural de Pernambuco, Rua Dom Manoel de Medeiros, s/n, 52171-900, Dois Irmãos, Recife, 
Pernambuco, Brazil. 2Faculdade Regional da Bahia, Vila Nova, Barreiras, Bahia, Brazil. 3Universidade Federal de Viçosa, Viçosa, Minas Gerais, 
Brazil. 4Universidade de Brasília, Brasília, Distrito Federal, Brazil. 5Universidade do Estado da Bahia, Barreiras, Bahia, Brazil. 6Texas A&M 
AgriLife Research and Extension Center, San Angelo, Texas. *Author for correspondence. E-mail: maikonlemos@outlook.com  
Acta Scientiarum. Animal Sciences, v. 42, e48272, 2020 
